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EXAMINATION REPORT 



International application No. PCT/GB00/01 1 62 



I. Basts of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)): 
Description, pages: 

1 ,3,4,6 as originally tiled 

2,5 as received on 04/05/2001 with letter of 04/05/2001 



Claims, No.: 

-1 .1 5 as received on 04/05/2001 with letter of 04/05/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 



□ contained in the international application in written form. 

□ filed together with the. international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as it (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-15 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-15 

Industrial applicability (IA) Yes: Claims 1-15 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations orrthe clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Reference is made to the following documents: 
D1: WO 98 04804 

In compliance with Art 33.6 PCT and PCT\GL\C VI 7.24 

D2: GB 2 312 702 A is considered (as it is mentioned in the description). 

V - Reasoned statement under Rule 66.2 (a)(ii) 

In the light of the inconsistencies pointed out in Section VIII, the novelty and the 
inventive step will be assessed as follows: 

V-1 Claim 1 

D1 , which is considered as the closest prior art, describes a whipstock casing 
milling system (fig. 17a, page 12, lines 34-35) for forming a window in the casing of 
a wellbore, the casing having an inwardly facing surface which defines the inside 
diameter of the casing and an outwardly facing surface which defines the outside 
diameter of the casing (fig. 17a to 17c), the whipstock casing milling system 
comprising: a whipstock (297) having a whipface (296), the whipface comprising a 
relatively steep ramp surface (between the upper end of the hidden line at the 
upper end of the whipstock and the left wall of the casing 282) and a relatively 
shallow ramp surface (the rest of whipface 296) meeting the relatively steep ramp 
surface at a juncture (illustrated by the upper end of the hidden line in fig. 17a), 
said surfaces being ramped relative to the longitudinal axis of the whipstock 
(fig. 17a) and the relatively steep ramp surface having an angle to the longitudinal 
axis of the whipstock greater than that of the relatively shallow ramp surface 
(fig.17a, see also VIII-1); a window mill (280) secured to the whipstock (page 13, 
lines 7-9, see also fig. 17a) adjacent to the relatively steep ramp surface (fig. 17a) 
and operable in use to form an opening in a wellbore casing in which the 
whipstock casing milling system is located, the window mill being deflected by the 
relatively steep ramp surface laterally into the casing as the window mill is rotated 
and forced along the relatively steep ramp surface towards the relatively shallow 
ramp (see the sequence of fig. 17a, 17b, 17c; furthermore, the aforementioned 
structural features make impossible to acknowledge any difference, explicit or 
implicit, between the apparatus of claim 1 and D1); and a protrusion (288) 
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provided on the whipface (fig. 17a), the protrusion forming an extension of the 
relatively steep ramp surface (fig. 17a) of the whipface, wherein the protrusion 
(288) reduces damage to the relatively steep ramp surface (one of the technical 
problems to be solved by D1 is to prevent the mill damaging the whipstock - page 
2, lines 4-6; the result can be seen in fig. 17b where the steep ramp surface is not 
destroyed, meaning that the damages are reduced due to the use of said 
protrusion). 

The distinguishing feature of claim 1 with regard to D1 is that "during use ... 
outwardly facing surface of casing". 

The subject-matter of claim 1 is therefore new and the claim meets the novelty 
requirement of Art. 33(2)PCT. 

The milling system of D1 would have also the aforementioned distinguishing 
feature just by using it in different wellbores, one of which would have the 
appropriate thickness of the casing so that the dimensional relationship of said 
distinguishing feature would be the same. Thus, said feature would be merely the 
result of a trial and error process and therefore claim 1 does not meet the 
requirement for inventive step of Art. 33(3) PCT. 

V-2 Claim 2 

The feature of the cutting face with identical angle to the one of the steep ramp 
surface is known form D1 (fig. 17a). The specific annular cutting surface of the mill 
is merely an alternative to the mill of D1 and the particular radial thickness of said 
annular cutting surface is merely the result of a trial and error process performed 
by the skilled man in order to reduce damages of said steep ramp surface. 
Therefore, clairrf 2 does not meet the requirement for inventive step of Art. 33(3) 
PCT. 

V-3 Claim 3 and 6 

The distinguishing feature of claim 3 is also known from D1 (fig. 17a). 
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The feature of claim 6 is known from D1 (fig. 17a). 

Therefore, claims 3 and 6 do not meet the requirement for novelty of Art. 33(2) 
PCT. 

V-4 Claims 4 and 5 

The distinguishing features of claims 4 and 5 are merely normal design 
possibilities which would be obvious for the skilled man to apply to the device of 
D1 in order to use the same system more than once. Therefore, claims 4 and 5 do 
not meet the requirement for inventive step of Art. 33(3) PCT. 

V-5 Claim 7 

D2 describes a similar whipstock system (fig.4) where the relatively steep ramp 
surface (45) has a steep angle of 15° which helps minimizing the damage to the 
whipstock (page 10, lines 19-20). Due to the fact that both D1 and D2 are in the 
same technical field and deal with the same problem of milling a window in a well 
casing while minimizing the damage to the whipstock, it would be obvious for the 
skilled man to apply the teaching of D2 to the device of D1 . Furthermore, the 
precise value of the angle would be straightforward to determine also as the result 
of a trial and error process which does not involve an inventive step either 
(PCT\GL\C IV 8.8 (C1)(ii)). Therefore, claim 7 does not meet the requirement for 
inventive step of Art. 33(3) PCT. 

V-6 Claim 9 

D2 which is considered the closest prior art describes a method with a similar 
dimensional relationship (fig.4, 6B). In D2 (page 10, lines 19-20) as well as in D1 
(page 2, lines 4-6) is present the common concern of reducing the damages made 
by the mill to the whipstock. Thus, the skilled man would not hesitate to apply the 
teaching of D1 with regard the protrusion which extends the steep ramp surface in 
order to further reduce said damages. Therefore, claim 9 does not meet the 
requirement of Art. 33(3) PCT. 
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V-7 Claim 10 

D1 describes a milling system like in the preamble of claim 10. The distinguishing 
feature of claim 10 with regard to D1 is merely a normal design possibility. 
Therefore claim 10 does not meet the requirement for inventive step of Art. 33(3) 
PCT. 

V-8 Claims 10 to 15 

For claims 10 to 15 apply the arguments for the corresponding claims 2 to 6. 

VII - Certain defects 

VII- 1 The independent claim 1 is not properly casted in the two part form, with 

those features which in combination are part of the closest prior art (D1) 
being placed in the preamble, contrary to the requirements of Rule 6.3(b) 
PCT. 

VIII - Certain observations (clarity) 

VIII- 1 The relative terms "relatively steep", "relatively shallow" used in the claims 

have no clear technical meaning and leave the reader in doubt as to the 
meaning of the technical features to which they really refer, thereby 
rendering the definition of the subject-matter of the claims difficult to 
determine (Article 6 PCT). The definition of the terms "steep" and "shallow", 
with regard to the longitudinal axis of the whipstock is understood 
considering clockwise the angle comprised under the surfaces in question. 
The way of measuring these angles should have been specified by the 
applicant, as otherwise said angles could be considered also 
counterclockwise above said surfaces which could result in having the angle 
of the "steep" surface smaller then the one of the "shallow" surface with 
regard to said axis. 

VII I-2 The distinguishing feature of claim 1 is not a structural feature of the claimed 
apparatus but a use feature. Furthermore, said feature is formulated with 
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elements of the casing (diameter and thickness) which is not claimed 
together with the milling system and subsequently do not belong to the 
apparatus. Therefore, claim 1 does not comply with the requirements of Art. 
6 PCT as it does not allow to clearly define the scope of protection of the 
claim. 

VIII-3 Although claims 1 and 10 have been drafted as separate independent 

claims, they appear to relate effectively to the same subject-matter and to 
differ from each other only with regard to the definition of the subject-matter 
for which protection is sought. The aforementioned claims therefore lack 
conciseness. 

Hence, claims 1 and 10 do not meet the requirements of Article 6 PCT. 
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inevitably occur. One result of this wear is that the window in the casing is not 
opened up as quickly as might be expected from the initial (pre-wear) profile of the 
whipstock- One prior art system according to the preamble of the appended claims 
(disclosed under international publication number WO 98/04804) provides a 
partial solution to this problem, but does not necessarily allow prevention of 
undesirable ramp wear under given conditions. 

We have now devised a complete solution to the aforementioned 

problem. 

A first aspect of the present invention provides a whipstock casing 
milling system according to the appended independent claim 1. A further aspect of 
the present invention provides a whipstock casing milling system according to the 
appended independent claim 9. A further advantageous feature is defined in the 
appended dependent claims 2 and 10. A yet further aspect of the present invention 
provides a method of using a window casing milling system according to appended 
independent claim 8. 

The protrusion will, in practice, be milled partially or completely 
away during the casing milling operation. However, the existence of the 
protrusion prevents the excessive damage to the relatively steep ramp surface of 
the whipface such as has occurred in the prior art The protrusion may be of any 
suitable material, for example steel of a suitable grade. 

Ideally, the protrusion is provided on the relatively shallow xamp 
surface or parallel surface of the whipface. Preferably, the protrusion is removably 
secured to the whipface. The protrusion may be movably secured by means of at 
least one threaded fastener. It is further preferable for the 
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circumstances (including, for example, the relative hardness of the whipstock and 
the well casing), the angle of the starter surface 45 can, in an extreme case be 
reduced to zero (see Figure 4), In this event, a window in the well casing will not 
be fonned. 

Referring now to Figure 5, the above outlined problem is solved by 
means of a protrusion B which is provided on the whipface immediately below the 
lower end of the starter surface 45. The protrusion B in effect extends the starter 
surface 45 downwardly of the welL The effect of the protrusion is to provide extra 
support for the reaction forces imposed on the whipface by the window mill and 
thereby reduce or prevent the undesired wearing away of the starter surface 45 
itself In practice, the protrusion will in general be milled away in use by the 
window mill, However, the existence of the protrusion ensures that adequate 
lateral movement of the window mill is achieved before the window mill starts 
travelling down the vertical surface 46. The protrusion can be of any suitable 
material and can be secured to the whipfece by any convenient means* for example 
by means of screws or by welding. 

Use of a whipstock casing milling system according to the present 
invention is shown in Figures 6, 7 and 8 of the accompanying drawings. In Figure 
6, the window mill 32 is shown at the foot of the steep starter surface 45 prior to 
commencing cutting of the well casing. As the window mill 32 is pushed up the 
starter surface 45, the bearing area initially remains constant due to the provision 
of the protrusion B. It is only as the window mill 32 is pushed beyond the 
extended starter surface 45 (see Figure 7) that the bearing area begins to reduce. 
This reduction in bearing area contributes to an increase in the stress within the 
starter surface 45 and the extension provided by protrusion B, ftowever, the 
protrusion B is sized so that starter surface 45 is sufficiently extended for 
attainment of the critical stress level to be delayed until the required lateral 
displacement of the window mill 32 has occurred. As intimated 
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CLAIMS: 

1 . A whipstock casing milling system for forming a window in the 
casing of a wellbore, the casing having an inwardly facing surface which defines 
the inside diameter of the casing and an outwardly facing surface which defines 
the outside diameter of the casing, the whipstock casing milling system 
comprising: a whipstock (44) having a whipfece, the whipface comprising a 
relatively steep ramp surface (45) and a relatively shallow ramp surface or parallel 
surface (46) meeting the relatively steep ramp surface (45) at a juncture (A), said 
surfaces (45,46) being ramped or parallel relative to the longitudinal axis of the 
whipstock (44) and the relatively steep ramp surface having an angle to the 
longitudinal axis of the whipstock greater than that of the relatively shallow ramp 
surface or parallel surfece; a window mill (32) secured to the whipstock (44) 
adjacent the relatively steep ramp surface (45) and operable in use to form an 
opening in a wellbore casing in which the whipstock casing milling system is 
located, the window mill (32) being deflected by the relatively steep ramp surfece 
(45) laterally into the casing as the window mill (32) is rotated and forced along 
the relatively steep ramp surface (45) towards the relatively shallow ramp or 
parallel surface (46); and a protrusion (B) provided on the whipface, the 
protrusion (B) forming an extension of the relatively steep ramp surfece (45) of the 
whipface, characterised in that, during use of the system, the diameter of the 
window mill (32) is greater than the distance from the juncture (A) to the radially 
opposite outwardly facing surface of casing, and in that the protrusion (B) reduces 
damage to the relatively steep ramp surface (45). 

2, A whipstock casing milling system as claimed in claim 1, wherein 
the window mill (32) comprises a cutting surface arranged with an angle to the 
rotational axis of the window mill substantially identical to the angle of the 
relatively steep ramp surface (45) to the longitudinal axis of the whipstock, said 
cutting surface occupying an annular zone centred on the rotational axis of the 
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window mill (32) and having a radial thickness greater than the radial thickness of 
the protrusion (B). 

3. Awhipstock casing milling system as claimed in claim 1 or 2, 
wherein die protrusion (B) is provided on the relatively shallow ramp or parallel 
surface (46) of the whipfece. 

4. A whipstock casing milling system as claimed in any of the 
preceding claims, wherein the protrusion (B) is removably secured to the 
whipfece, 

5. A whipstock casing milling system as claimed in claim 3, wherein 
the protrusion (B) is removably secured to the whipfece by means of at least one 
threaded fastener. 

6. A whipstock casing milling system as claimed in any of the 
preceding claims, wherein the protrusion (B) comprises a surface which is ramped 
at the same angle relative to the longitudinal axis of the whipstock (44) as the 
relatively steep ramp surface (45). 

7_ a whipstock casing milling system as claimed in claim 6, wherein 

said ramped surfece of the protrusion (B) and the relatively steep ramp surface 
(45) are ramped at an angle of 15° relative to the longitudinal axis of the whipstock 
(44). 

g. A method of using a whipstock casing milling system for forming a 

window in the casing of a welibore, the casing having an inwardly feeing surface 
which defines the inside diameter of the casing and an outwardly facing surface 
which defines the outside diameter of the casing, the whipstock casing milling 
system comprising; a whipstock (44) having a whipfece, the whipfece comprising 
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a relatively steep ramp surface (45) and a relatively shallow ramp surface or 
parallel surface (46) meeting the relatively steep ramp surface (45) at a juncture 
(A), said surfaces (45,46) being ramped or parallel relative to the longitudinal axis 
of the whipstock (44), and the relatively steep ramp surface having an angle to the 
longitudinal axis of the whipstock greater than that of the relatively shallow iamp 
surface or parallel surface; a window mill (32) secured to the whipstock (44) 
adjacent the relatively steep ramp surface (45) and operable in use to form an 
opening in a wellbore casing in which the whipstock casing milling system is 
located, die window mill (32) being deflected by the relatively steep ramp surface 
(45) laterally into the casing as the window mill (32) is rotated and forced along 
the relatively steep ramp surface (45) towards the relatively shallow ramp or 
parallel surface (46); and a protrusion (B) provided on the whipfece. the 
protrusion (B) forming an extension of the relatively steep ramp surfece (45) of the 
whipface during use of the system; wherein the method comprises the step of 
locating said whipstock casing milling system in a wellbore casing so that the 
juncture (A) and the radially opposite outwardly facing surface of casing are 
spaced from one another by a distance less than the diameter of the window mill 
(32). 

9. A whipstock casing milling system comprising: a whipstock (44) having a 
whipface, the whipface comprising a relatively steep ramp surface (45) and a 
relatively shallow ramp surface or parallel surfece (46) meeting the relatively steep 
ramp surfece (45) at a juncture (A) 4 said surfaces (45,46) being ramped or parallel 
relative to the longitudinal axis of the whipstock (44) and the relatively steep ramp 
surface having aitangle to the longitudinal axis of the whipstock greater than that 
of the relatively shallow ramp surfece or parallel surfece; a window mill (32) 
secured to the whipstock (44) adjacent the relatively steep ramp surface (45) and 
operable in use to form an opening in a wellbore casing in which the whipstock 
casing milling system is located, the window mill (32) being deflected by the 
relatively steep ramp surface (45) laterally into the casing as the window mill (32) 
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is rotated and forced along the relatively steep ramp surfece (45) towards the 
relatively shallow ramp or parallel surface (46); and a protrusion (B) provided on 
the whipface, the protrusion (B) forming an extension of the relatively steep ramp 
surface (45) of the whipface so as to reduce damage to the relatively steep ramp 
surface (45) at the juncture (A) of the relatively steep ramp surface (45) and the 
relatively shallow ramp or parallel surface (46) during use of the system; the 
whipstock casing milling system being characterised in that the protrusion (B) and 
whipstock (44) arc discrete components, 

1 0. A whipstock casing milling system as claimed in claim 9, wherein 

the window mill (32) comprises a cutting surface arranged with an angle to the 
rotational axis of the window mill substantially identical to the angle of the 
relatively steep ramp surface (45) to the longitudinal axis of the whipstock, said 
cutting surface occupying an annular zone centred on the rotational axis of the 
window mill (32) and having a radial thickness greater than the radial thickness of 
the protrusion (B). 

1 1- A whipstock casing milling system as claimed in claim 9 or 10, 

wherein the protrusion (B) is provided on the relatively shallow ramp or parallel 
surface (46) of the whipface. 

12. A whipstock casing milling system as claimed in any of claims 9 to 
1 1, wherein the protrusion (B) is removably secured to the whipface. 

13. A whipstock casing milling system as claimed in claim 12, wherein 
the protrusion (B) is removably secured to the whipface by means of at least one 
threaded fastener. 

14. A whipstock casing milling system as claimed in any of claims 9 to- 
13, wherein the protrusion (B) comprises a surface which is ramped at the same 
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angle relative to the longitudinal axis of the whipstock (44) as the relatively steep 
ramp surface (45). 

15. A whipstock casing milling system as claimed in claim 14, wherein 

said ramped surface of the protrusion (B) and the relatively steep ramp surface 
(45) are ramped at an angle of 1 5° relative to the longitudinal axis of the whipstock 
(44). 
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